A biphasic effect of the fungicide prochloraz on aldosterone, but not cortisol, secretion in human adrenal H295R cells--underlying mechanisms.
The widely used imidazole fungicide prochloraz displays anti-androgenic effects partly via inhibition of testicular steroidogenesis and testosterone secretion. Adrenal steroidogenesis and hormone secretion may also be a target of this endocrine disruptor. Herein, we demonstrate a dose-dependent inhibition of cortisol secretion and a biphasic effect on aldosterone secretion, with a 2-fold stimulation at low concentrations and a strong inhibition at high concentrations, following prochloraz treatment (0-10 microM) of human adrenocortical H295R cells. Analysis of the dose-dependent effects of prochloraz on the secretion of steroidogenic intermediates suggested that the observed effects on cortisol and aldosterone secretion might be mediated by inhibition of the steroidogenic steps catalysed by CYP17A1 and CYP21A2. The inhibition of CYP17A1 was reflected on the level of expression of steroidogenic genes as analysed by quantitative RT-PCR. In addition, analysis of enzyme activity showed a dose-dependent inhibitory effect of prochloraz on the activity of CYP17A1 and CYP21A2, but not CYP11B1. We have demonstrated specific effects of prochloraz on adrenal steroidogenic pathways and hormone secretion via inhibition of steroidogenic CYP enzymes. The disruption of adrenal hormone secretion may result in altered endocrine homeostasis and affect human health.